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Failure of Aspirin Treatment After Stroke
Background and Purpose Despite its low efficacy, aspirin is the most widely used drug for secondary stroke prevention. The reasons why stroke recurs while patients are on aspirin are unknown. We have analyzed a series of patients who had recurrent strokes while on aspirin.
Methods Out of 2231 consecutive patients who were admitted to the Tel Aviv Medical Center from May 1988 through December 1992 with the diagnosis of ischemic stroke, 129 admissions were due to recurrent ischemic strokes while the patients were already on aspirin, and these were defined as aspirin failures. The clinical characteristics of those patients in whom aspirin treatment failed were compared with three control groups, each comprising 129 patients who had had only a single ischemic stroke and were then taking aspirin. One control group was matched for aspirin dose and date of first stroke; another control group was matched for age, sex, and date of first stroke; and a third control group was matched for age, sex, date of first stroke, and aspirin dose. 1 Recurrent stroke is a major cause of morbidity and mortality among stroke survivors. Large series indicate stroke recurrence rates of 16% to 42% over 5 years. 2 Most strokes are thromboembolic, and it is well known that drugs that suppress platelet function might reduce stroke recurrence in such patients. 3 Aspirin is well established for secondary stroke prevention. 4 However, aspirin fails to prevent most strokes in patients at risk of recurrence. 5 The reasons for aspirin failure (ASAP), defined as recurrence of stroke in patients taking aspirin, are unclear: Factors that are reported to be associated with ASAF include age, 6 hypercholesterolemia, 7 and inadequate aspirin dose. 8 To evaluate this problem, we have analyzed retrospectively some factors associated with stroke recurrence in patients on aspirin. were included in our study as ASAF. The diagnosis of stroke was based on neurological examination and was confirmed by computed tomography in 71% of the patients. ASAF patients included those in whom aspirin treatment, regardless of dose, had been initiated because of previous IS only and was maintained. Analysis included risk factors for stroke: age, sex, hypertension, ischemic heart disease, diabetes mellitus, smoking, atrial fibrillation, peripheral vascular disease, and hyperlipidemia.
Subjects and Methods
The clinical characteristics of ASAF patients were compared with carefully matched control groups with nonrecurrent strokes, whose initial strokes coincided with the first strokes of the index cases (± 3 months). One control group was matched for aspirin dose and date of first IS to examine the role of age and sex in ASAF. Another control group was matched for age (±1 year), sex, and date of first IS but not for aspirin dose. The aim of this matching was to evaluate the dependence of ASAF state on aspirin dose. The third control group was matched for age, sex, date of first IS, and aspirin dose to examine a probable role of some risk factors in ASAF patients and the influence of these factors on aspirin efficacy.
Demographic data and distribution of risk factors among the different groups were analyzed using t test (or ANOVA), x 2 test, and x 2 f°r trend test, as appropriate.
Results
A total of 2231 consecutive patients were admitted to the Tel Aviv Medical Center with acute IS from May 1988 through December 1992. Recurrent IS during the study period occurred in 467 patients, of whom 129 were on aspirin, given because of a previous IS. These consisted of 89 men and 40 women, aged 72.4 ±7.6 years (mean±SD). Average period from the first-ever stroke until the qualifying recurrence was 14.8±3.7 months. The aspirin doses used were variable; 7 patients took 100 mg, 68 patients were on 250 mg, 21 patients used 325 mg, and 33 patients took 500 mg aspirin daily. The average period to recurrence according to aspirin doses, shown in Table 1 , shows a significant trend toward longer intervals in patients on higher aspirin doses.
ASAF Group Versus a Control Group Matched for Aspirin Dose and Date of First-Ever IS
ASAF patients were younger (72.4±7.4 versus 74.2 ±7.7 years) and were less often male (89 versus 94 men) than control subjects in whom stroke had not recurred. These differences were small and not statistically significant.
ASAF Group Versus a Control Group Matched for Age, Sex, and Date of First-Ever IS
The distribution of aspirin doses in patients with ASAF and in control subjects is shown in Table 2 . There was a trend toward higher frequency of lower doses of aspirin in patients with ASAF (x 2 for trend, 3.5; P= .06).
ASAF Group Versus a Control Group Matched for Age, Sex, Date of First Stroke, and Aspirin Dose
The relative frequencies of the risk factors for stroke showed that the ASAF group had an excess of almost all stroke risk factors. are shown in Table 3 . The differences between ASAF and control groups were statistically significant only for ischemic heart disease and hyperlipidemia.
Discussion
In the Stroke Prevention in Atrial Fibrillation 1 Study, 9 it was shown that older patients were often "aspirin nonresponders." However, Sivenius 10 concluded that age (above or below 65 years) does not influence the effectiveness of aspirin therapy. We also found that age does not influence the efficacy of aspirin. The proportion of women was greater in the ASAF group than in the control group. Although the difference was not statistically significant, it is consistent with some 1114 but not all 1517 previous studies suggesting that aspirin may be less efficacious for secondary stroke prevention in women.
Our study showed a significant trend toward high frequency of ASAF in patients under lower doses of aspirin and a longer period until stroke recurrence in those treated with higher aspirin doses ( Table 1) . It is consistent with a laboratory study 18 in which it was shown that there was a progressive increase in the number of patients with platelet hyperactivity as the aspirin dose decreased. As expected, hypertension, ischemic heart disease, smoking, diabetes mellitus, and peripheral vascular disease were prevalent both in patients followed after a single stroke without a recurrence and in those with recurrent IS. The control and treatment of these risk factors might influence the success of primary and secondary stroke prevention. Although hyperlipidemia and ischemic heart disease were more common among ASAF patients, it cannot be concluded that these well-known risk factors necessarily affect the efficacy of aspirin. However, the results do demonstrate that aspirin does not obliterate the excess risk for stroke recurrence associated with ischemic heart disease and hyperlipidemia. These results correspond with previous studies 7 ' 8 ; therefore, patients with ischemic heart disease and hyperlipidemia should be considered for more aggressive forms of therapy, as already suggested by Chyatte and Chen. 5 We conclude that neither sex nor age but other unknown causes could influence the efficacy of aspirin; these causes require further clinical and laboratory evaluation.
